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Hideo IwaiWinner of the 2010 FEBS Letters
Young Group Leader AwardFEBS Letters is very pleased to present Dr. Hideo Iwai with the 2010
Young Group Leader Award for his outstanding work and paper
entitled ‘‘Solution structure of DnaE intein from Nostoc punctiforme:
structural basis for the design of a new split intein suitable for site-
speciﬁc chemical modiﬁcation” [1]. Dr. Iwai comes from Japan and
is Group Leader at the Institute of Biotechnology, University of
Helsinki.
What are inteins?
An intein (internal protein) is a parasitic intervening protein
sequence that catalyzes its own excision from the host protein
and ligation of the two ﬂanks. It is basically the protein version
of an intron, and the ﬂanking host protein sequences are called
the exteins (external protein).
Do inteins have a biological function?
Up to now, nobody has been able to ﬁgure out the biological
role of inteins. Many inteins contain an endonuclease domain that
works as a restriction enzyme, and is considered to be important
for horizontal transfer of the intein gene. Some people believe that
inteins have a regulatory role on the host protein, and that they
had a role in early evolution, but this has not been conﬁrmed
and remains a speculation. We actually have interesting data that
may explain the biological role of inteins, but I cannot anticipate
anything at the moment.
We are also studying why we have inteins at all, which is con-
nected to the question why we have introns. In fact, some genes
have introns and inteins [2]. It is very interesting!
How can inteins be used in biotechnology?
Inteins can be used to catalyze protein ligation both in vitro
and in vivo, and they have great potential in biotechnological
applications. In particular, they have allowed the development
of improved labelling techniques for NMR. One of the biggest
limitations of NMR is the molecular weight of a protein. A major
problem is resonance assignment: the bigger the protein, the0014-5793/$36.00  2010 Federation of European Biochemical Societies. Published by E
doi:10.1016/j.febslet.2010.05.002larger the number of peaks from the spectrometer that need to
be assigned to individual sites of the protein, and the greater the
chance of two or more amino acids having the same chemical
shift, causing an overlap of the signal. The task becomes expo-
nentially difﬁcult with the increase of the size of the protein.
However, with the help of inteins, it is possible to look at only
one domain of the protein at a time. A domain of the protein can
be labelled with stable isotopes (which is what NMR spectroscopy
can detect), and then ligated by split inteins into the whole protein
[3].
Why is it important to study the structure of inteins?
In order to use protein splicing in protein ligation technology,
we have to split the intein in two parts, the so-called split inteins.
We then fuse the target protein, which is also split in two frag-
ments, to the two intein halves. The NMR structure of the intein,
that we published in FEBS Letters [1], revealed which parts of the
protein are ﬂexible, and therefore likely to be a good site for cut-
ting. Interestingly, all the naturally occurring intein split sites
turned out to be located within the ﬂexible loop that we detected
by NMR. We selected another site that had similar properties, but
was located towards the C-terminal end of the intein, and split it
there. It worked!
What is the advantage of having a smaller C-intein?
Naturally splitting inteins often split in a region that deeply
intertwines along the rest of the structure. This makes the two split
parts largely unstable when fused to the host protein and causes
the fusion proteins to precipitate. By shifting the split site towards
the C-terminal end of the intein, we generated an N-intein that re-
mained fully structured and soluble, and a 6-amino acid C-intein
consisting of a single b-strand, that resembles a ﬁnger that inserts
into the rest of the horseshoe-shaped structure and enables the
reaction. The 6-amino acid C-intein is more soluble than larger
C-inteins.lsevier B.V. All rights reserved.
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probe to a protein for ﬂuorescence spectroscopy. A chemical mod-
iﬁcation using the original 36-amino acid C-intein can be very
problematic, as it contains several lysines and serines that can be
reactive, and need to be protected. A 6-amino acid C-intein is much
simpler to handle, and it is also cheaper to synthesize chemically.
The N-intein, instead, is expressed recombinantly fused to the pro-
tein that we want to target.
We also developed a technique to perform a three-fragment
ligation using this new split intein [4]. If you try to do a three-frag-
ment ligation with the same intein for both ligation sites, it doesn’t
work, because the central fragment will circularize. So we used two
C-inteins of different lengths, to avoid cross-reaction.
What are the limitations of this technique?
The principal limitation is the turnover, because once inteins
are spliced, they are no longer active. As a matter of fact, the turn-
over is even less than one, because inteins tend to have side reac-
tions. Often, when you add a foreign protein to the N-intein,
cleavage tends to dominate the ligation.
What are your future plans regarding this project?
Our ultimate goal is to create a really robust intein: a protein li-
gase comparable to a DNA ligase for DNA. We want to be able to
ligate protein with smaller amounts of intein, and to target any
protein in a sequence-speciﬁc manner. It would be great to cut
and paste proteins, just as restriction enzymes and DNA ligase do
for DNA. Of course, proteins are structured and it is not that easy.
In your opinion, does the scientiﬁc community provide
sufﬁcient opportunities for young scientists to succeed?
I think that if you get a good start, you can ﬁnd many ways to be
supported, but when you start from scratch and want to build a
story it can be very difﬁcult. The FEBS Letters Young Group Leader
Award came as a pleasant surprise to me.
Editorial / FEBS LetterWhat brought you to Finland?
I started working on inteins during my postdoc in Switzerland. I
loved my project and was determined to develop it further. I had
the opportunity to work on it in Canada ﬁrst, and then in Finland.
Asamatterof fact, it ismyproject that is takingmearound theworld.
What do you especially like about Finland?
This is a very fair country, and people are honest and reliable.
Finns are also very open to foreigners, and I feel comfortable to
be here. In addition, the infrastructures are reasonably well sup-
ported compared to some other countries, and I ﬁnd it is a great
place to do science.
What do Japan and Finland have in common? And in what are
they completely different?
The Finnish and the Japanese people are both very shy, but their
cultures are different. Japan has what we call a masculine culture:
it is important to succeed, to get the promotion or the good marks.
In Finland, the priority is to enjoy life, and to spend time with your
family and friends.
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